
Trauma and 
Epigenetics 
THE PHYS ICOLOGICAL  EFFEC TS  OF  TRAUMA  
Z A C H  K A M I N S K Y  P H . D .  

D E P A R T M E N T  O F  P S Y C H I A T R Y  A N D  B E H A V I O R A L  S C I E N C E S  

J O H N S  H O P K I N S  U N I V E R S I T Y  S C H O O L  O F  M E D I C I N E  



Passing experience to our 
children through DNA 

 Numerous epidemiological studies demonstrate altered psychiatric 
outcomes in children of parents having experienced disaster or trauma 

◦ Dutch famine winter: increased obesity and psychiatric problems in offspring 

◦ Historical Trauma in Native American communities: increased suicide rates in 
offspring 

Evidence suggests these are likely mediate through epigenetic factors 

 



Let’s back up 
 What is epigenetics? 



Epigenetics 

THE CAUSE OF, AND SOLUTION TO 
ALL OF LIFE’S PROBLEMS .  



Epigenetics 



The light switch of DNA 

Transcriptional repression 

Transcriptionally active states 

MicroRNA 



Inbred animals 

Epigenetic factors 
play a major role  

in biological 
processes  

Tissues 



Preconception 

Altering life trajectory through 
experience 

 The environmental exposures during gestation and later in the postnatal 
period represent the earliest non-genetically mediated source of 
variation potentially conferring risk to disease. 

New Preconception 
Evidence 



Stress 



 Figure 4. Relationship between original parent generation (F0) and first generation (F1) FKBP5 intron 7 bin 3/site 6 percent 

methylation. Parent-offspring pairs are represented by red squares for Holocaust survivors (n = 23) and by blue open circles for 

contro... 
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Preconception 

Altering life trajectory through 
experience 

 The environmental exposures during gestation and later in the postnatal 
period represent the earliest non-genetically mediated source of 
variation potentially conferring risk to disease. 

New Preconception 
Evidence 



Prenatal Stress 

   Offspring of depressed mothers: 
◦ Increased ASD rates 

◦ Increased infant stress behavior 

◦ Lower dopamine and 
norepinephrine 

◦ Lower NICU Network 
Neurobehavioral Scales (NNNS), an 
indicator of early neurobehavioral 
outcome. 

◦ Epigenetic alterations to the stress 
hormone receptor gene 



Maternal Distress = offspring 
Stress response genes? 

(Rho= 0.38, p=0.032) 

GEO # GSE72354: Offspring 13 yr old stress response gene DNA methylation 
as a function of Maternal Distress during Canada’s worst natural disaster 

Stress response gene DNA methylation 



Altering live trajectory through 
experience 

 The environmental exposures during gestation and later in the postnatal 
period represent the earliest non-genetically mediated source of 
variation potentially conferring risk to disease. 



Seminal studies 



Early Life Adversity Maternal Behavior 

Seminal Studies 
Weaver et al., J Neurosci, 2004                        McGowan et al., Nat Neurosci, 2009 



Not just abuse, but lack of 
parental influence 

  



What’s the consequence of all 
of this? 
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Why are our genes doing this 
to us? 

 Answer: Evolutionary Biology 

It will be 
fine 

I’d better 
be careful 

Lives to pass on genes 



The Research Domain Criteria 
(RDoC) proposal: mental disorders 
as dysfunctions of brain circuits 

 “Against the backdrop of lingering discontent with the DSM and ICD, in 
2009 the National Institute of Mental Health (NIMH) initiated a bold 
initiative to transform the current framework of psychiatric 
classification and diagnosis into an explicitly biological system 
(Cuthbert, 2014, Insel et al., 2010 and Sanislow et al., 2010).  

 Rather than base psychiatric diagnosis on presenting signs and 
symptoms, as do the DSM and ICD, RDoC strives to anchor psychiatric 
classification and diagnosis in a scientifically supported model of neural 
circuitry.  

 Specifically, RDoC conceptualizes mental disorders as dysfunctions in 
brain systems that bear important adaptive implications, such as 
systems linked to reward responsiveness and threat sensitivity (see also 
Harkness, Reynolds, & Lilienfeld, 2013)” (Scott et al., Behavioral 
Research Therapy, 2014).  



Break the cycle 
 Trauma centered interventions are necessary to break the cycle of 
epigenetically inherited risk and associated deleterious consequences. 


